Our first object, therefore, is,to enquire into the causes which modify the quantity of fluid absorbed, and the velocity of its transmission; and it cannot be questioned that the principal of these is the demand occasioned by the vital processes performed in the leaves. Of the fluid conveyed to these organs, the greater part is lost by transpiration, a function partly dependent upon simple evaporation under the influence of heat and a dry atmosphere, and partly upon exhalation from the stomata under the stimulus of light. It has been ascertained by many experiments that the quantity of fluid absorbed by the roots is in strict relation with that transpired from the leaves; and that during the night, and in winter, when the transpiration is wholly at a stand, the process of absorption is almost entirely checked. Even in winter, however, absorption may be artificially excited by any circumstance which occasions a demand for fluid; thus, if a branch of a vine growing in the open air be introduced into a hot-house, its buds being called into action by the increased temperature immediately attract fluid from beneath them, and thus the whole system is put in motion; and De Candolle has shown that in such a case the fluid consumed by the young leaves is really attracted from the cold earth, and not absorbed from the atmosphere of the hothouse. The ascent of the sap in spring may be explained upon the same principle, and we shall quote Dr. Lindley's account of it, which is partly derived from that of Du Petit Thouars. " In the spring, as soon as vegetation commences, the extremities of tlie branches and the buds begin to swell: the instant this happens, a certain quantity of sap is attracted out of the circumjacent tissue for the supply of those buds; the tissue which is thus emptied of its sap is filled instantly by that beneath or about it; this is in turn replenished by the next; and thus the whole mass of fluid is set in motion from the extremities of the branches down to the roots. Du Petit Thouars is, therefore, of opinion, that the expansion of the leaves is not the effect of the motion of the sap, but on the contrary is the cause of it; and that the sap begins to move at the extremities of the branches before it stirs at the roots. That this is really the fact, is well known to foresters and all persons accustomed to the felling; or examination of timber in the spring; and to gardeners who are occupied with forcing the branches of plants in winter, while their trunks are exposed to the weather." (Introduction to Botany, p. 331.)
There is no need therefore of having recourse to the supposition of accumulated irritability for the explanation of these phenomena, which can be so readily accounted for on known principles; and it is obvious that the facts just quoted afford a strong confirmation of the opinion now entertained by many 
